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(54) Pipe coupling 

(57) The invention provides a pipe coupling 2 for 
connecting to a pipe member P1 having a liner pipe L1 
disposed therein; the pipe coupling 2 comprising a first 
sleeve member 102 for receiving an end of the pipe 
member whereby an end of the liner pipe can protrude 
therefrom; a second sleeve member 104 configured at 
one end thereof to receive the protruding end of the liner 
pipe and having at the other end thereof a substantially 
plain-ended spigot formation 122 for insertion into and 
attachment to another pipe coupling or pipe member; 
an annular collar 112 disposed axially outwardly of the 
first sleeve member 102 and being arranged In use to 
encircle the pipe member; a first annular sealing means 
106 disposed axially between the annular collar 11 2 and 



the first sleeve member 102 and arranged in use to en- 
circle the pipe member; second annular sealing means 
110 disposed axially between the first and second 
sleeve members 102, 104 and arranged in use to encir- 
cle the protruding liner pipe; means 114 for drawing the 
annular collar 112 and first sleeve member 102 axially 
together such that the first annular sealing means 106 
is compressed therebetween and is deformed radially 
inwardly to seal against the pipe member; and means 
114 for drawing the first and second sleeve members 
102, 104 axially together such that the second annular 
sealing member 110 is compressed between the first 
and second sleeve members 1 02, 104 and is deformed 
radially inwardly into sealing contact with the end of the 
liner pipe. 



< 

CO 

in 

CO 
CO 

o 



Q. 
lU 



Printed by Jouve, 75001 F^RIS (PR) 



1 



EP 1 033 518 A1 



2 



Description 

[0001] This invention relates to a pipe coupling tor 
coupling together a pipe having a liner pipe, hose or 
sleeve disposed therein to a another pipe element. 
[0002] Until recently, pipes made from ferrous mate- 
rials have been used for pipelines, and in particular 
mains pipelines, for conveying services such as gas and 
water. A substantial problem with such ferrous pipes has 
been their tendency to corrode over a period of several 
years' use leading to loss of integrity of the pipe wall. 
One solution to this problem has to been to provide a 
liner pipe, hose or sleeve formed from a suitable mate- 
rial, for example a plastics material such as polyethyl- 
ene, or an elastomeric material. In order to undertake a 
pipe lining operation, it is conventional to dig trenches 
at intervals of. for example, 1 00 metres and remove a 
section of the old pipe to allow access to the pipe bore. 
A liner is then pulled through the host pipe from one 
trench to the next such that eventually the end of the 
liner protrudes beyond the ferrous pipe end. After lining 
each section of old ferrous pipe, the gaps between ad- 
jacent lined sections need to be bridged using a stand- 
ard modem pipe material which could be, for example, 
steel, ductile iron, polyethylene, polyvinylchloride or an- 
other plastics material. In order to ensure that the pipe 
joint between the lined sections of old pipe and the bridg- 
ing lengths of pipe are fluid-tight, it is necessary to pro- 
vide a mechanical seal between the pressure-contain- 
ing plastics liner and the pipe coupling, and it is also 
necessary to provide a mechanical seal between the 
plastics liner pipe and the host ferrous pipe against the 
ingress of ground water. It is also desirable to provide a 
gripping means for preventing retraction of the liner pipe 
into the ferrous host pipe. 

[0003] It is an object of the present invention to pro- 
vide a pipe coupling which solves the aforementioned 
problems. 

[0004] Accordingly, In a first aspect, the invention pro- 
vides a pipe coupling for connecting to a pipe member 
having a liner pipe disposed therein; the pipe coupling 
comprising a first sleeve member for receiving an end 
of the pipe nriember whereby an end of the liner pipe can 
protrude therefrom; a second sleeve member config- 
ured at one end thereof to receive the protruding end of 
the liner pipe and having at the other end thereof a sub- 
stantially plain-ended spigot formation for insertion into 
and attachment to another pipe coupling or pipe mem- 
ber; an annular collar disposed axially outwardly of the 
first sleeve member and being arranged in use to encir- 
cle the pipe member; a first annular sealing means dis- 
posed axially between the annular collar and the first 
sleeve member and arranged in use to encircle the pipe 
member; second annular sealing means disposed axi- 
ally between the first and second sleeve members and 
arranged in use to encircle the protruding liner pipe; 
means for drawing the annular collar and first sleeve 
member axially together such that the first annular seal- 



ing means is compressed therebetween and is de- 
formed radially inwardly to seal against the pipe mem- 
ber; and means for drawing the first and second sleeve 
members axially together such that the second annular 

5 sealing member is compressed between the first and 
second sleeve members and is deformed radially in- 
wardly into sealing contact with the end of the liner pipe. 
[0005] The term pipe member as used herein refers 
to pipes as such, and also to pipe-like members such 

10 as elbows, bends, T-pieces, adaptors, valve bodies, and 
like members. The term liner pipe as used herein in- 
cludes liner hoses and liner sleeves as well as liner 
pipes. 

[0006] The pipe member, e. g. the host pipe, Is typical- 
ly a ferrous pipe member, for example a cast iron mains 
pipe. 

[0007] The liner pipe is usually formed from a suitable 
plastics material such as a polyoleftn, e.g. polyethylene. 
Typically, the liner pipe will have a supporting element, 
20 for example a support sleeve, disposed in the end there- 
of to prevent the liner from collapsing radially inwardly 
when compressed. 

[0008] The means for drawing the annular collar and 
first sleeve member together, and the means for drawing 
25 the first and second sleeve members together are pref- 
erably one and the same. Thus, for example, the annular 
collar and the second sleeve member are preferably 
provided with radially extending flanges having an array 
of aligned holes through which flange bolts can be po- 
30 sitioned, tightening of the flange bolts serving to draw 
the first and second sleeve members axially together. 
[0009] It is preferred that in addition to the second an- 
nular sealing member, gripping means are provided be- 
tween the first and second sleeve members, the grip- 
es ping means being compressible against the pipe mem- 
ber to grip the same as the first and second sleeve mem- 
bers are drawn together. The gripping means can be in- 
tegrally formed with the second annular sealing mem- 
ber, but more usually the gripping means is formed sep- 
40 arately from the second annular sealing member and is 
located adjacent thereto. 

[0010] The first sleeve member typically has a radially 
outwardly inclined (i.e. flared) end portion at its axial out- 
er end. In use, the first annular sealing member is urged 
45 against the flared end portion as the annular collar and 
first sleeve member are drawn together, the inclined sur- 
faces of the flared portions assisting the sealing member 
to be deformed radially inwardly against the pipe mem- 
ber. 

so [0011] The axially inner ends of the first and second 
sleeve members can be configured so that together they 

define an annular cavity within which is disposed the 
second sealing member and optionally an annular grip- 
ping member. One of the sleeve members can have an 
55 axially inner end (hereinafter referred to as the spigot 
portion) which is radially outwardly inclined (i.e. flared) 
and is of a size enabling it to be received within a socket 
portion of the axially inner end of the other sleeve mem- 
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ber. The socket portion can comprise a generally cylin- 
drical or slightly inclined region extending in a direction 
towards the axialiy outer end of the sleeve member into 
a radially inwardly inclined (i.e. tapering) abutment sur- 
face. The inner surface of the spigot portion, and the 
generally cylindrical or slightly inclined region and taper- 
ing abutment surface of the socket portion together can 
define the annular cavity. 

[0012] The annular cavity can contain only an annular 
sealing means, but preferably the cavity also contains 
the first annular gripping means for gripping the liner 
pipe. The first annular gripping means can be formed 
integrally with the sealing means or it can be a separate 
element. For example, the gripping means can take the 
form of gripping elements embedded in the sealing 
means, 

[0013] In another aspect, the invention provides a 
pipe coupling combination comprising a pipe coupling 
as hereinbefore defined, the substantially plain-ended 
spigot formation of the pipe coupling being clamped 
within the bore of a second pipe coupling. 
[0014] In a further aspect, the invention provides a 
pipe joint comprising a pipe coupling or a pipe coupling 
combination as hereinbefore defined, wherein a host 
pipe and liner are received within and connected to one 
end of the pipe coupling or pipe coupling combination. 
[0015] In a still further aspect, there is provided a pipe 
coupling combination as hereinbefore defined wherein 
the second pipe coupling has received within and se- 
cured to an end thereof remote from the spigot formation 
a length of plain ended pipe. 

[0016] The invention also provides a method of lining 
a host pipe comprising removing a section of the host 
pipe to leave a gap between a pair of severed ends; in- 
stalling lengths of liner pipe in the host pipe either side 
of the gap so that the ends of the liner pipe protrude from 
the severed ends of the host pipe; securing a pipe cou- 
pling combination as hereinbefore defined to the end of 
each severed end and to the liner pipes protruding 
therefrom such that the second pipe couplings are in- 
nermost in the gap; and connecting a length of linking 
pipe to the two second pipe couplings so as to bridge 
the gap. 

[0017] The invention will now be illustrated by way of 
example with reference to the particular embodiment 
shown in the drawings of which: 

Figure 1 which is a partial sectional elevation illus- 
trating a repaired length of pipeline; 

Figure 2 is an enlarged view of the region marked 
A in Figure 1; and 

Figure 3 is a partial sectional elevation of the pipe 
coupling of the invention shown in Figures 1 and 2. 

[0018] Referring now to the drawings, Figure 1 Illus- 
trates an arrangement in which the severed ends PI , 



P2 of a host pipe lined with lengths LI , L2 of a plastics 
liner pipe are linked via pipe coupling combinations CI 
and C2 by a length of linking pipe P3. An arrangement 
of the type shown would typically be installed by digging 

s trepches at inten/als (e.g. 1 00 metre intervals) along the 
route of an old pipeline (such as a cast iron main) in 
heed of repair to expose the old pipe and then cutting 
out lengths of the old pipe to allow access to the pipe 
bore. Lengths of liner pipe, for example liner pipe formed 

10 from polyolefins such as polyethylene, are then inserted 
by appropriate means such that the ends of the liners 
LI , L2 protrude beyond the end of the old host pipe PI . 
P2. A length of new pipe P3, formed for example from 
ductile iron, or steel, or a plastics material such as a 

IS polyolefin, or PVC, is then connected between the ends 
of the lined lengths of host pipe P1/L1 , P2/L2 by means 
of coupling arrangements CI , C2 to complete the repair. 
[0019] Coupling arrangements CI and C2 each com- 
prise a pipe coupling 2 of the invention coupled to a plain 

20 ended-pipe coupling sleeve 4. Pipe coupling sleeve 4, 
which in this embodiment is of entirely conventional con- 
struction, comprises a barrel-shaped sleeve 6 having 
flared ends B, a pair of compression flanges 10, and 
sealing^gripping rings 12. Compression bolts 14 and at- 

2S tached nuts 16 are disposed around the circumference 
of each flange 10 and link the two flanges 10 together 
in standard fashion. 

[0020] As can be seen from Figures 1 and 2, one end 
of the coupling 4 is attached to an end of the linking pipe 
30 P3 whilst the other end of the coupling 4 is attached to 
the coupling 2 of the invention. 

[0021] As can best be seen in Figure 3. coupling 2 
comprises first and second sleeve members 102, 104, 
first and second annular sealing members 1 06. 110, an- 
3S nular gripping member 1 08, compression collar 112 and 
flange bolts 114. 

[0022] First sleeve member 102 is generally cylindri- 
cal in form and is typically fabricated from ductile or mal- 
leable iron, or mild steel. Sleeve member 102 has a 

40 flared axial end portion 116 and a radially inwardly ori- 
ented abutment portion 118. Abutment portion 118 has 
an axialiy outer surface IIBa which is generally perpen- 
dicular to the axis of the coupling, and an axialiy inner 
surface 118b which is inclined and forms a tapering 

45 abutment surface. 

[0023] The second sleeve member 1 04 has a tapering 
spigot portion 122 extending from a flange portion 124. 
Flange portion 1 24 has an annular recess 1 26 bounded 
by a radially outer annular rim 126 and a radially inner 

so annular rim 1 30. The radially inner surface 1 32 of the 
annular rim 1 30 is inclined outwardly towards the mid 
point of the coupling 2. 

[0024] The collar 112 and the flange portion 124 are 
each provided with an array of aligned holes through 
ss which flange bolts 114 are inserted. A nut 115 engages 
the threaded end of each flange bolt 114 enabling the 
flanged portion 124 and collar 112 to be tightened to- 
gether. The collar 112 has an annular lip portion 11 2a at 
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its radially inner edge. 

[0025] Disposed axial ly between the annular collar 
112 and the first sleeve mennber 102 is the first annular 
sealing member 105. Annular sealing member 106 has 
a generally cylindrical radially inner surface configured 
to provide a plurality of annular gripping ribs 1 06a. The 
sealing member 106 has an inclined surface 106b and 
an annular recess region 106c. In use, the inner end of 
inclined surface 106b abuts against the flared portion 
116 of the first sleeve member 102. 
[0026] The annular collar 112. sealing member 106 
and sleeve member 102 are shaped so as to be able to 
receive therein an end of a mains pipe PI, which may 
be for example a cast iron mains pipe. Mains pipe PI 
has extending from the end thereof a length of liner pipe 
LI which is formed from a suitable grade of polyethyl- 
ene. Disposed within the protruding end of the liner pipe 
LI is a short length of a reinforcing liner R1 which may, 
for example, be formed from a plastics material such as 
polyethylene or a metal such as aluminium. 
[0027] The sleeve member 1 02 has, at its axially inner 
end. a socket portion 136 defined by a generally cylin- 
drical but slightly tapering region 134 and the inclined 
abutment surface 118b. The generally cylindrical region 
134 and the abutment surface 118b, together with the 
inclined surface 132 of the inner rim 130 of the second 
sleeve member 1 04 form an annular cavity within which 
are disposed the second annular sealing member 110 
and a gripping member 108. Gripping member 108 typ- 
ically is formed from a plastics material, e.g. an engi- 
neering plastics material such as Nylon or potyacetal, 
although it could be made instead from a metal such as 
steel, and has an array of annular gripping ribs or ser- 
rations 110a on its radially inner surface. Gripping ring 
108 also has a radially inclined suriace 108b which 
abuts against inclined su rf ace 1 1 8b of the abutment por- 
tion 118 of the first sleeve member 102. 
[0028] Second annular sealing member 110 has a 
generally cylindrical radially inner suriace provided with 
an array of annular ribs 110a, and has an inclined outer 
surface 110b. The inclined surface 11 Ob of the first seal- 
ing member rests against the inclined surface 1 32 of the 
radially inner rim 1 30 of the second sleeve member 1 04. 
[0029] In use, the host pipe member PI is inserted 
into the end of the coupling, such that the liner pipe LI 
protrudes from the end of the pipe PI, and the collars 
112 and flange portion 124 are drawn axially together 
by tightening the flange bolt/nut arrangements 1 1 4, 1 1 5. 
As the collar and flange portion are drawn together, so 
the two annular sealing members 106. 110 are com- 
pressed and deformed radially inwardly into contact with 
respectively the pipe member PI and the liner pipe LI . 
[0030] Thus, first annular sealing member 1 06 is com- 
pressed axially between the flared end portion 116 of 
the first sleeve member 1 02 and an axially inner face of 
the collar 112. As the inclined surface 106b of the seal- 
ing member 106 is urged into engagement with the ra- 
dially inner surface of flared portion 116, the effect is to 



compress the sealing member 106 radially inwardly 
against the mains pipe PI , thereby to form a seal be- 
tween the mains pipe PI and the sleeve member 106. 
The resulting seal prevents, for example, entry of 
s ground water into any annular space between the pipe 
PI- and the liner pipe LI. 

[0031] As the collar 112 and flange portion 124 are 
drawn together, the second sealing member 110 and the 
gripping member 108 are compressed between the first 

TO and second sleeves and are urged radially inwardly into 
sealing and gripping contact with the liner pipe LI . The 
gripping ribs or serrations of the gripping member bite 
into the outer surface of the liner to prevent it from being 
dislodged, whilst the sealing member provides a seal 

IS between the first' sleeve member 1 02 and the liner pipe 
LI . The support sleeve R1 disposed within the end of 
the liner prevents the liner from collapsing as it is sub- 
jected to compressive forces. 

[0032] Once the pipe coupling 2 has been fitted to the 

20 end of the pipe P 1 and liner pipe LI , the plain spigot end 
122 of the second sleeve member can be inserted into 
and coupled to the conventional coupling 4 which in turn 
can be connected to the length of new pipe P3. 
[0033] The advantage of the pipe coupling illustrated 

25 in the drawings Is that it provides a means of terminating 
a length of lined pipe with a single spigot end which can 
then be coupled to another pipe using a standard fiang- 
ed compression coupling sleeve. 
[0034] The invention has been illustrated by reference 

30 to a single embodiment as shown in the Figures, but it 
will readily be appreciated that numerous modifications 
and alterations could be made to the embodiments 
shown in the drawings without departing from the prin- 
ciples underlying the invention. All such modifications 

35 and alterations are intended to be embraced by this Ap- 
plication. 



Claims 

1. A pipe coupling for connecting to a pipe member 
having a liner pipe disposed therein; the pipe cou- 
pling comprising a first sleeve member for receiving 
an end of the pipe member whereby an end of the 
liner pipe can protrude therefrom; a second sleeve 
member configured at one end thereof to receive 
the protruding end of the liner pipe and having at 
the other end thereof a substantially plain-ended 
spigot formation for insertion into and attachment to 
another pipe coupling or pipe member; an annular 
collar disposed axially outwardly of the first sleeve 
member and being arranged in use to encircle the 
pipe member; a first annular sealing means dis- 
posed axially between the annular collar and the 
first sleeve member and arranged in use to encircle 
the pipe member; second annular sealing means 
disposed axially between the first and second 
sleeve members and arranged in use to encircle the 
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protruding liner pipe; means for drawing the annular 
collar and first sleeve member axially together such 
that the first annular sealing means is compressed 
therebetween and is deformed radially inwardly to 
seal against the pipe member; and means for draw- 
ing the first and second sleeve members axially to- 
gether such that the second annular sealing mem- 
ber is compressed between the first and second 
sleeve members and is deformed radially inwardly 
into sealing contact with the end of the liner pipe. 

2. A pipe coupling according to claim 1 wherein the 
means for drawing the annular collar and first 
sleeve member together, and the means for draw- 
ing the first and second sleeve members together 
are one and the same. 

3. A pipe coupling according to claim 2 wherein the 
annular collar and the second sleeve member are 
each provided with a circumferential flange, and the 
flanges are linked by flange bolts. 

4. A pipe coupling according to any one of the preced- 
ing claims wherein gripping means are provided be- 
tween the first and second sleeve members, the 
gripping means being compressible against the 
pipe member to grip the same as the first and sec- 
ond sleeve members are drawn together. 

5. A pipe coupling according to claim 4 wherein the 
gripping means is integrally formed with the second 
annular sealing member. 

6. .. A pipe coupling according to any one of claims 1 to 

4 wherein the gripping means is formed separately 
from the second annular sealing member but is lo- 
cated adjacent thereto. 

7. A pipe coupling according to any one of the preced- 
ing claims wherein the first and second sleeve 
members are configured such that together they de- 
fine an annular recess in which are disposed the 
second annular sealing member and optionally the 
gripping means. 

8. A pipe coupling according to claim 7 wherein the 
annular recess tapers in a radially outwards direc- 
tion. 

9. A pipe coupling combination comprising a pipe cou- 
pling as defined in any one of the preceding claims, 
the substantially plain-ended spigot formation of the 
pipe coupling being clamped within the bore of a 
second pipe coupling. 

10. A pipe joint comprising a pipe coupling as defined 
in any one of claims 1 to B, or a pipe coupling com- 
bination as defined in claim 9. wherein a host pipe 



and liner are received within and connected to one 
end of the pipe coupling or pipe coupling combina- 
tion. 

s 1 1 . , A pipe coupling combination according to claim 9 or 
. a pipe joint according to claim 1 0 containing the pipe 
coupling combination of claim 11 wherein the sec- 
ond pipe coupling has received within and secured 
to ari end thereof remote from the spigot formation 

10 a length of plain ended pipe. 

12. A method of lining a host pipe comprising removing 
a section of the host pipe to leave a gap between a 
pair of severed ends; installing lengths of liner pipe 
IS in the host pipe either side of the gap so that the 
ends of the liner pipe protrude from the severed 
ends of the host pipe; securing a pipe coupling com- 
bination according to claim 10 to the end of each 
severed end and to the liner pipes protruding there- 
to from such that the second pipe couplings are inner- 
most in the gap; and connecting a length of linking 
pipe to the two second pipe couplings so as to 
bridge the gap. 
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